AN ELECTRIC MOTOR ASSEMBLY WITH A MODULE ATTACHED TO A MOTOR 

HOUSING 

BACKGROUND OF THE INVENTION 

This invention relates to electric motors and modules 
attached to electric motors, and, more particularly, to governor 
and switch assembly modules used with electric motors, 

A conventional induction motor uses a governor and a switch 
to disengage the starting capacitor or starting phase winding at 
a pre-selected speed. In a typical two compartment motor 
design, the governor is mounted on a motor shaft and the switch 
is mounted to a motor housing or frame. In order to compensate 
for the large stack-up tolerances of the parts in the motor 
assembly, and to provide the necessary snap action, both the 
governor and the switch have fairly large mass and size. 
Extensive labor is required for assembly and adjusting the 
governor and switch. 

SUMMARY OF THE INVENTION 

One of the principal objects of the invention is to provide 
an electric motor with governor and switch where the relative 
position of the governor and switch is predefined by a precision 
molded housing, with no adjustment required. 

Another of the principal objects of the invention is to 
provide an electric motor with a governor and a switch where the 
switch and the governor reside in the same integral module, and 
the position of the governor relative to the switch is 
independent of the relative position between the rotor assembly 
and the end of the motor housing. 

Another of the principal objects of the invention is to 
provide an electric motor with a governor and a switch where the 
module can be easily attached to the motor housing. 
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Another of the principal objects of the invention is to 
provide an electric motor with a governor and a switch where the 
switch and the governor are totally enclosed, eliminating the 
possibility of being damaged by anything inside the motor 
housing. 

More particularly, this invention provides an electric 
motor assembly including a mechanism for mounting a module 
housing end on a motor housing end, and a mechanism for 
drivingly connecting a module shaft end to a motor shaft end. 
The assembly further includes a mechanism for preventing the 
module housing from rotating relative to the motor housing, and 
a mechanism for slidably attaching for shaft axis direction 
movement relative to each other the module housing and the motor 
housing. The module shaft end and the motor shaft end are 
located relative to their respective housings so that they can 
be drivingly connected to each other without the module housing 
and the motor housing interfering with the connection. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross sectional view, partially broken away, 
of an end of an electric motor with a module attached to the 
motor, the module including a governor attached to a motor shaft 
and a snap switch. 

Figure 2 is a view similar to Figure 1, only illustrating 
the governor in the switch open position. 

Figure 3 is a cross sectional view, partially broken away, 
of the end of the electric motor with a module similar to what 
is shown in Figure 1, only the module is attached to the motor 
with another embodiment of the invention. 

Figure 4 is a view similar to Figure 3, only illustrating 
the governor in the switch open position. 
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Before one embodiment of the invention is explained in 
detail, it is to be understood that the invention is not limited 
in its application to the details of the construction and the 
arrangements of components set forth in the following 
description or illustrated in the drawings • The invention is 
capable of other embodiments and of being practiced or being 
carried out in various ways. Also, it is to be understood that 
the phraseology and terminology used herein is for the purpose 
of description and should not be regarded as limiting. Use of 
"including" and "comprising" and variations thereof as used 
herein is meant to encompass the items listed thereafter and 
equivalents thereof as well as additional items. Use of 
"consisting of" and variations thereof as used herein is meant 
to encompass only the items listed thereafter and equivalents 
thereof. Further, it is to be understood that such terms as 
"forward", "rearward", "left", "right", "upward" and "downward", 
etc., are words of convenience in reference to the drawings and 
are not to be construed as limiting terms. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

As illustrated in Figures 1 through 4, and especially 
Figures 1 and 2, the invention comprises an electric motor 
assembly 10 including an electric motor 14 and a module 18. The 
electric motor 14 includes a motor housing 22 having an end 26, 
and a motor shaft 30 having an end 34 adjacent the motor housing 
end 26. The electric motor 14 further includes means in the 
form of bearings 38 in the motor housing 22 for rotatably 
mounting the motor shaft 30 in the motor housing 22. In other 
embodiments, other means for mounting the motor shaft 30 in the 
motor housing 22 can be used. The orientation of the motor 
shaft 30 defines a motor shaft axis direction. The electric 
motor 14 also includes an opening 42 in the motor housing 22. 
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The opening 42 provides access from outside of the motor 14 to 
the motor shaft end 34. 

The module 18 includes a module housing 46 having an end 
50, and a module shaft 54 having an end 58 adjacent the module 
housing end 50. The module 18 further includes means in the 
form of bearings 64 in the module housing 46 for rotatably 
mounting the module shaft 54 in the module housing 46. The 
orientation of the module shaft 54 defines a module shaft axis 
direction. The module 18 also includes an opening 68 in the 
module housing 46. The opening 68 provides access from outside 
of the module 18 to the module shaft end 58. 

The module 18 includes a governor 70, and the governor 70 
includes a central governor mount 74 having a central bore 78 
that receives the module shaft 54. The governor 70 also 
includes a spring housing 82 coaxial with the governor mount 
central bore 78, and a spring 86 in the spring housing 82 and 
between an end 90 of the module shaft 54 and the spring housing 
82. The governor 70 also includes two L-shaped governor arms 94 
pivotally mounted on opposite sides of the governor mount 74. 
As the governor mount 74 spins faster, one part of the L-shaped 
arms 94 moves radially outward and pivots the arms 94, and the 
other part of L-shaped arm 94 presses the governor mount 74 away 
from the spring housing 82 and along the module shaft 54. 

The module 18 also includes a snap switch 100. The snap 

switch 100 is attached to the module housing 46 and includes two 

contacts 104 mounted in a housing 106 attached to the module 

housing 46. The contacts 104 are normally biased to an open 

position. The snap switch 100 also includes a switch arm 108 

adjacent the contacts 104 so that, when the arm 108 is moved 

toward the contacts 104, the arm 108 closes the contacts 104. 

The switch arm 108 is in contact with the spring housing 82 and 

extends into the module housing 46 through an opening 112. 
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The electric motor assembly 10 further includes means for 
drivingly connecting the module shaft end 58 to the motor shaft 
end 34, means for preventing the module housing 46 from rotating 
relative to the motor housing 22, and means for slidably 
attaching for shaft axis direction movement relative to each 
other the module housing 46 and the motor housing 22. The 
module shaft end 58 and the motor shaft end 34 are located 
relative to their respective housings so that they can be 
drivingly connected to each other without the module housing 46 
and the motor housing 22 interfering with the connection. 

Securely attaching the module shaft 54 to the motor shaft 
30 without being concerned about interference between the module 
housing 46 and the motor housing 22 is a significant advance 
over the art. This eliminates the need to add additional labor 
to the motor assembly 10 by attempting to compensate for 
manufacturing tolerances that would otherwise build up and 
interfere with the relative position of the motor shaft 30 and 
the module shaft 54 that in turn determine the relative position 
of the governor mount 74 and the switch arm 108. 

The above description is descriptive of both of the 
embodiments of the invention shown in Figures 1 through 4. 

In the preferred embodiment of the invention, as 

illustrated in Figures 3 and 4, the means for drivingly 

connecting the module shaft end 58 to the motor shaft end 34 and 

for the means for slidably attaching for shaft axis direction 

movement relative to each of the module 18 and the motor 14 

comprises a keyed end 120 in one of the module shaft and the 

motor shaft ends, and a mating keyed opening 124 in the other of 

the module shaft and the motor shaft ends. More particularly, 

in the preferred embodiment, the keyed end 120 is in the module 

shaft 54, and the keyed opening 124 is on the motor shaft 30. 

Still more particularly, the keyed end 120 has a flat 121 
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received in a mating slot 123 in the keyed opening 124 in order 
to transmit torque from the motor shaft 30 to the module shaft 
54. In other embodiments, a hexed key (not shown) or other 
comparable structure can be used. Clearance is provided in the 
axis direction between the keyed end 120 and the key opening 124 
to allow for variance in the relative position of the module 
shaft end 58 and the motor shaft end 34. 

Still more particularly, in the preferred embodiment, the 
means for mounting the module housing end 58 on the motor 
housing end 22 and the means for preventing the module housing 
46 from rotating relative to the motor housing 22 comprises 
means fixedly attaching the module housing end 50 on the motor 
housing end 26. In other embodiments (not shown), the module 
housing 46 can be part of the motor housing 22 when the means 
for slidably attaching the module shaft end and the motor shaft 
end is as shown in this embodiment. 

More particularly, the means fixedly attaching the module 
housing end 50 on the motor housing end 26 comprises attaching 
the module housing end 50 on the motor housing end 26 with a 
bolt 90 held in an opening 94 in a tab 98 extending from the 
module housing 46 and fixed to the motor housing 22. More 
particularly, there are two of such tabs and bolts, each on an 
opposite side of the module housing 46. The module housing end 
50 can not rotate because the bolts 90 are fixed to the motor 
housing 22 and the bolts 90 are received in the openings 94 in 
the module housing 46. 

In an alternate embodiment, as shown in Figures 1 and 2, 

the means for drivingly connecting the module shaft end 58 to 

the motor shaft end 34 and the means for mounting the module 

housing end 50 on the motor housing end 26 comprises a threaded 

end 130 in one of the module shaft and the motor shaft ends, and 

a threaded opening 134 in the other of the module shaft and the 
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motor shaft ends. More particularly, in the preferred 
embodiment, the threaded end is in the module shaft 54, and the 
threaded opening is on the motor shaft 30. 

Still more particularly, in the alternate embodiment, the 
means for preventing the module housing 46 from rotating 
relative to the motor housing 22 and the means for slidably 
attaching for shaft axis direction movement relative to each 
other the module housing and the motor housing comprises means 
for slidably attaching for shaft axis direction movement 
relative to each other the module housing end 50 on the motor 
housing end 26. 

In this embodiment, this means for slidably attaching the 
module housing end 50 on the motor housing end 26 comprises a 
post in the form of a bolt 140 on one of the module housing 46 
and the motor housing 22 and a mating indentation 144 on the 
other of the module housing 46 and the motor housing 22. More 
particularly, in this embodiment, the bolt 140 is slidably held 
in the opening 144 in a tab 148 extending from the module 
housing 46. Still more particularly, there are two of such tabs 
and bolts, each on an opposite side of the module housing 46. 
Clearance is provided in the axis direction between the module 
housing end 50 and the motor housing end 26 to allow for 
variance in the relative position of the module shaft end 58 and 
the motor shaft end 34. Accordingly, the module housing 46 can 
move relative to the motor housing 22 because the module housing 
end 50 can slide on the bolts 140, but can not rotate because 
the bolts 140 are fixed to the motor housing 22 and the bolts 
140 are received in the openings 144 in the module housing 46. 

Various other features and advantages of the invention will 
be apparent from the following claims. 
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